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Electrical Connection Module 

BACKGROUND OF THE INVENTION 

The present invention relates to electrical connection assemblies for electrically connecting 
electrical components of electrical systems so that electricity may flow between the electrical 
components through the electrical connection assemblies. More specifically, the present invention 
5 relates to electrical connection assemblies for electrically connecting one or more electrical 
components that are disposed generally upon one side of one or more structural components to one 
or more electrical components that are disposed generally upon an opposite side of the structural 
component(s). For example, many vehicles have electrical batteries that are electrically connected 
to other components of an electrical system of the vehicle. In many cases, structural components of 

10 the vehicle are disposed generally between the electrical batteries of the vehicle and the electrical 
components of the electrical system of the vehicle to which the electrical batteries are electrically 
connected. In such cases, the electrical connection assemblies that electrically connect the 
electrical batteries to the electrical components of the electrical system must extend around or 
through the structural components that are disposed generally between the electrical batteries and 

15 the electrical components they are electrically connected to. Often, the electrical connection 
assemblies that electrically connect the electrical batteries to other electrical components of the 
vehicle comprise battery cables. The battery cables of such electrical systems are often routed 
around structural components of the vehicle that are disposed generally between the electrical 
batteries and the electrical components of the vehicle that the electrical batteries are electrically 

20 connected to by the battery cables. Battery cables that are routed around structural components of 
the vehicle must be relatively long. Battery cables that are of a relatively long construction, in order 
to accommodate routing of them around structural components of the vehicle are relatively 
expensive because of their relatively long construction. Special precautions are often taken to 
reduce the potential that battery cables that are routed around structural components of the vehicle 

25 will be damaged by abrasion between the battery cables and the structural components of the 
vehicle around which the battery cables are routed. Examples of such special precautions include 
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providing abrasion resistant insulation for the battery cables, installing abrasion resistant sleeves 
around battery cables at points of potential abrasion between battery cables and structural 
components, and clipping battery cables at certain points to reduce their movement. All of these 
precautionary measures increase the cost to construct and assemble the electrical system of the 
vehicle. Alternatively, the battery cables may be routed through passageways defined through 
structural components of the vehicle that are disposed generally between the electrical batteries and 
the electrical components of the vehicle that the electrical batteries are connected to. In general, 
routing battery cables through such passageways defined through structural components of the 
vehicle allows for the use of shorter battery cables than would be necessary in order to 
accommodate routing of battery cables around structural components of the vehicle. Unfortunately, 
the process of assembling a vehicle with battery cables routed through such passageways defined 
through the structural components of the vehicle can be somewhat of a challenging task. This is 
often true because battery cables are generally very stiff, and depending upon the relative position 
of the components of the electrical system and the passageways defined through the structural 
components of the vehicle, it can be challenging to manipulate the battery cables to route them 
through these passageways. It is also often necessary to take special precautions to reduce the 
potential that the battery cables will be damaged by abrasion between the battery cables and the 
portions of the structural components that define the passageways through which the battery cables 
are to be routed. 


SUMMARY OF INVENTION 


It is thus,- an object of the present invention to provide an electrical connection assembly for 
connecting one or more electrical components disposed generally upon one side of a component to 
one or more electrical components disposed generally upon an opposite side of the component 
without routing electrical wiring around or through the component. The present invention includes 
an electrical connection module for inclusion in an electrical connection assembly that electrically 
connects two or more electrical components of an electrical system to one another. The present 
invention also includes a vehicle that comprises one or more such electrical connection modules. 
The electrical connection module is constructed to be rigidly mounted to a module mounting 
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component. The electrical connection module includes a body portion, which is rigid, and to which a 
first electrical terminal, which is also rigid, is fixedly engaged. The electrical connection module is 
constructed to be fixedly mounted to a module mounting component. More specifically, the 
electrical connection module is constructed to be mounted to the module mounting component with 
the first electrical terminal extending from one side of the module mounting component, through a 
passageway defined through the module mounting component, to an opposite side of the module 
mounting component. The electrical connection module is constructed such that, when it is 
mounted to the module mounting component in such a manner, the first electrical terminal protrudes 
to a side of the module mounting component opposite a side upon which the body of the electrical 
connection module is disposed. The electrical connection module also comprises a second 
electrical terminal that is engaged to the body of the electrical connection module. The electrical 
connection module is constructed such that, when the electrical connection module is properly 
mounted to the module mounting component, the second electrical terminal is disposed upon a 
same side of the module mounting component as the body of the electrical connection module. The 
electrical connection module is constructed in a manner such that the first electrical terminal and the 
second electrical terminal are or may be electrically connected to one another so that electricity may 
flow from the first electrical terminal to the second electrical terminal. The electrical connection 
module may be constructed in a manner such that the first electrical terminal and the second 
electrical terminal are always electrically connected to one another. Alternatively, the electrical 
connection module may be constructed in a manner such that the first electrical terminal and the 
second electrical terminal may be selectively electrically connected to or disconnected from one 
another. The first electrical terminal and the second electrical terminal of the electrical connection 
module are constructed in a manner allowing electrical connection of other electrical components to 
them. Such an electrical connection module may be used to electrically connect an electrical 
component disposed generally upon one side of the module mounting component to an electrical 
component disposed generally upon an opposite side of the module mounting component, without 
routing electrical wiring around or through the module mounting component. 

Thus, it can be seen that all of the above-mentioned objects of the invention, as well as 
other objects not mentioned, have been met. 
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DRAWINGS 

Other objects and advantages of the invention wilt become more apparent upon perusal of the 
detailed description thereof and upon inspection of the drawings in which: 

Figure 1 shows, partially in section, a first embodiment of the electrical connection assembly 
of the present invention mounted to the module mounting component of the present invention and 
electrically connected to the first electrical component and the second electrical component of the 
invention. 

Figure 2 shows, partially in section, a second embodiment of the electrical connection 
assembly of the present invention mounted to the module mounting component of the present 
invention and electrically connected to the first electrical component and the second electrical 
component of the invention. 

Figure 3 shows, partially in section, a third embodiment of the electrical connection 
assembly of the present invention mounted to the module mounting component of the present 
invention and electrically connected to the first electrical component and the second electrical 
component of the invention. 

Figure 4 shows, partially in section, a fourth embodiment of the electrical connection 
assembly of the present invention mounted to the module mounting component of the present 
invention and electrically connected to the first electrical component and the second electrical 
component of the invention. 

Figure 5 is a frontal view, partially in section, of a vehicle according to the present with the 
electrical connection module of the present invention mounted between the frame rails of the 
vehicle. 
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Figure 6 is a frontal view, partially in section, of a vehicle according to the present with the 
electrical connection module of the present invention mounted outside the frame rails of the vehicle. 

Figure 7 is a side elevational view of a vehicle according to the present invention. 

Figure 8 shows, partially in section, a first embodiment of the electrical connection module 
of the present. 

Figure 9 shows, partially in section, a second embodiment of the electrical connection 
module of the present. 

Figure 10 shows, partially in section, a third embodiment of the electrical connection module 
of the present. 

Figure 1 1 shows, partially in section, a fourth embodiment of the electrical connection 
module of the present. 

DETAILS OF INVENTION 

The present invention includes an electrical connection moduie 17 for inclusion in an 
electrical connection assembly 13. The present invention aiso includes a vehicle 20 that includes 
the electrical connection module 17 of the present invention. The electrical connection assembly 13 
is electrically connected to a plurality of electrical components 1 1 . The construction of the electrical 
connection assembly 13 is such that electricity may flow through the electrical connection assembly 
13, between electrical components 1 1 that are electrically connected to the electrical connection 
assembly 13. Such electrical connection assemblies 13 are well known. These electrical 
connection assemblies 13 are constructed of any of a number of different types of electricity 
conducting components including but not limited to electrical wiring, electric cables, switches, and 
wiring harnesses. In many cases, other components are disposed generally between the electrical 
components 1 1 that are electrically connected to one another by the electrical connection assembly 
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13. In such cases, it is necessary that certain portions of the electrical connection assembly 13 
extend around or through these components that are disposed generally between the electrical 
components 1 1 that the electrical connection assembly 13 electrically connects. According to the 
present invention, the electrical connection module 17 is electrically connected to a first electrical 
component 27 and a second electrical component 28. The electrical connection module 17 is 
fixedly mounted to a module mounting component 19 that is disposed generally between the first 
electrical component 27 and the second electrical component 28. The electrical connection module 
17 may be fixedly mounted to the module mounting component 19 using any number of means 
easily imagined by on of ordinary skill in the art. The electrical connection module 17 may be fixedly 
mounted to the module mounting component 19 with fasteners or adhesives. The two components 
may, alternatively, be engaged to one another by engagement of portions of the electrical 
connection module 17 that are constructed to be engaged to portions of the module mounting 
component 19 in a manner fixedly engaging the components to one another. In the preferred 
embodiment, the electrical connection module 17 is fixedly engaged to the module mounting 
component 19 with threaded fasteners. The first electrical component 27 that the electrical 
connection module 17 is electrically connected to is disposed upon a first side 21 of the module 
mounting component 19. The second electrical component 28 that the electrical connection module 
28 is electrically connected to is disposed upon a second side 22 of the module mounting 
component 19. The electrical connection module 19 is constructed such that it may electrically 
connect to one another the first electrical component 27 and the second electrical component 28. 
The electrical connection module 17 may be constructed such that the first electrical component 27 
and the second electrical component 28 are always electrically connected to one another by the 
electrical connection module 17. Alternatively, the electrical connection module 17 may be 
constructed such that the first electrical component 27 and the second electrical component 28 may 
be selectively electrically connected to or disconnected from one another by the electrical 
connection module 17. 

The electrical connection module 17 includes a rigid body 16 that is constructed to be 
fixedly mounted to the module mounting component 19. The rigid body 16 of the electrical 
connection module may be fixedly mounted to the module mounting component 19 by any of a 
number of means. In the preferred embodiment the rigid body 1 6 of the electrical connection 
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module 17 is releaseably fixedly mounted to the module mounting component 19 with threaded 
fasteners 57. The rigid body 16 of the electrical connection module 17 is to be disposed generally 
upon the second side 22 of the module mounting component 19. In fact, the second side 22 of the 
module mounting component 19 is defined to be the side of the module mounting component 19 
upon which the rigid body 16 of the electrical connection module 17 is generally disposed. The first 
side 21 of the module mounting component 19 is defined to be the side of the module mounting 
component 19 opposite a side upon which the rigid body 16 of the electrical connection module 17 
is disposed. The electrical connection module 17 also includes a first electrical terminal 18 that is of 
a rigid construction and is rigidly engaged to the rigid body 16 of the electrical connection module 
1 7. The first electrical terminal 1 8 is constructed of a material that has a relatively low electrical 
resistance such as a metallic material. The first electrical terminal 18 protrudes from a portion of the 
rigid body 16 of the electrical connection module 17 that is disposed upon a second side 22 of the 
module mounting component 17. The first electrical terminal 18 is engaged to the rigid body 16 of 
the module mounting component 19 at a point disposed upon the second side 22 of the module 
mounting component 1 9. From its point of engagement to the rigid body 1 6 of the electrical 
connection module 17 the first electrical terminal extends toward its free end 36 and through a 
passageway 23 defined through the module mounting component 19. The free end 36 of the first 
electrical terminal 18 is disposed upon the first side 21 of the module mounting component 19. The 
electrical connection module 17 comprises a second electrical terminal 24 that is of a rigid 
construction and that is fixedly engaged to a portion of the rigid body 16 that is disposed upon the 
second side 22 of the module mounting component 19. The second electrical terminal 24 is 
constructed of a material that has a relatively low electrical resistance such as a metallic material. 
The second electrical terminal 24 is disposed substantially entirely upon the second side 22 of the 
module mounting component 19. The first electrical component 27, that is disposed generally upon 
the first side 21 of the module mounting component 19 is electrically connected to the first electrical 
terminal 1 8 of the electrical connection module 1 7. The point of electrical connection of the first 
electrical component 27 to the first electrical terminal 18 is disposed upon the first side 21 of the 
module mounting component 19. The first electrical component 27 may be directly electrically 
connected to the first electrical terminal 18. Alternatively, the first electrical component 27 may be 
directly electrically connected to first side electricity conducting components 25 that are, in turn, 
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electrically connected to the first electrical terminal 18. The second electrical component 28, that is 
disposed generally upon the second side 22 of the module mounting component 19 is electrically 
connected to the second electrical terminal 24 of the electrical connection module 17. The point of 
electrical connection of the second electrical component 28 to the second electrical terminal 24 is 
disposed upon the second side 22 of the module mounting component 19. The second electrical 
component 28 may be directly electrically connected to the second electrical terminal 24. 
Alternatively, the second electrical component 28 may be directly electrically connected to second 
side electricity conducting components 26 that are, in turn, electrically connected to the second 
electrical terminal 24. As was mentioned above, the electrical connection module 17 is constructed 
such that the first electrical terminal 18 and the second electrical terminal 24 are or may be 
electrically connected to one another so that electricity may flow between the first electrical terminal 
18 and the second electrical terminal 24. Thus, when the first electrical terminal 18 and the second 
electrical terminal 24 are electrically connected to one another, the first electrical component 27 and 
the second electrical component 28 are electrically connected to one another through the electrical 
connection module 17. 

As mentioned above, the electrical connection module 17 may be constructed such that the 
first electrical terminal 18 and the second electrical terminal 24 are always electrically connected to 
one another. Any of a number of constructions of the electrical connection module 1 7 could be 
employed that would effect this result. The first electrical terminal 18 may be electrically connected 
to the second electrical terminal 24 by electrical wires, cables, or other electricity conducting 
components. In one embodiment, the rigid body 16 of the electrical connection module 17 
comprises a rigid metallic member 29 that electrically connects the first electrical terminal 18 to the 
second electrical terminal 24. In this embodiment the first electrical terminal 18 is fixedly engaged to 
the rigid metallic member 29 in such a manner that the two components are electrically connected 
and electricity can, therefore, flow between them. Also in this embodiment, the second electrical 
terminal 24 is fixedly engaged to the rigid metallic member 29 in such a manner that they are 
electrically connected and electricity can, therefore, flow between them. The engagement of the first 
electrical terminal 18 and the second electrical terminal 24 to the rigid metallic member 29 may be 
any of a number of different designs that would effect the functionality described above and that 
could be easily imagined by one of ordinary skill in the art. Thus, the first electrical terminal 18 and 
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the second electrical terminal 24 are electrically connected to one another so that electricity can flow 
between them through the rigid metallic member 29 that they are both electrically connected to. In 
order that it is possible for electricity to flow through the rigid metallic member 29 between the first 
electrical terminal 18 and the second electrical terminal 24, the rigid metallic member 29 must be 
constructed of a metal that has a relatively low electrical resistance as most metals do. The shape 
and size of the rigid metallic member 29 may be any of a number of different designs that would 
effect the functionality described above, that would interact appropriately with all other components, 
and that could be easily imagined by one of ordinary skill in the art. The rigid metallic member 29 
may be constructed with a strength and may be engaged to the other portions of the rigid body 16 of 
the electrical connection module 17 in such a manner that it provides substantial reinforcement for 
the rigid body 16. The electrical connection module 17 may, in fact, be constructed such that the 
rigid metallic member 29 is the rigid body 16 of the electrical connection module 17. Two different 
embodiments of electrical connection modules 17 that include such a rigid metallic member 29 are 
illustrated in figures 1 , 2, 8 and 9. The rigid metallic member 29 may extend a relatively large 
distance, in directions perpendicular to the direction that the first electrical terminal 18 protrudes 
from the rigid body 16, between the first electrical terminal 18 and the second electrical terminal 24. 
An example of an electrical connection module 17 constructed in such a manner is shown in figures 
1 and 8. Alternatively, the first electrical terminal 18, the rigid metallic member 29, and the second 
electrical terminal 24 may be constructed of a unitary elongated member extending along a common 
longitudinal axis 33. An example of such a construction of the electrical connection module 17 is 
shown in figures 2 and 9. 

The electrical connection module 17 may, alternatively, be constructed such that the first 
electrical terminal 18 and the second electrical terminal 24 may be selectively electrically connected 
to or disconnected from one another. In this embodiment, the electrical connection module 17 
further comprises an electrical switching device 41 mounted to the rigid body 16 of the electrical 
connection module 17. The electrical switching device 41 comprises a first switch terminal 42 that is 
electrically connected to the first electrical terminal 18 of the electrical connection module 1 7. The 
electrical switching device 41 also comprises a second switch terminal 43 that is electrically 
connected to the second electrical terminal 24 of the electrical connection module 17. The electrical 
switching device 41 comprises electricity conducting elements that are electrically connected to the 
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first switch terminal 42 and electricity conducting elements that are electrically connected to the 
second switch terminal 43. The construction of the electrical switching device 41 is such that the 
electricity conducting elements that are electrically connected to the first switch terminal 42 and the 
second switch terminal 43 may selectively be electrically connected to one another or disconnected 
5 from one another. When the electricity conducting elements connected to the first switch terminal 
42 and the second switch terminal 43 are electrically connected to one another, the electrical 
switching device 41 is considered to be in a closed operational state. When the electricity 
conducting elements connected to the first switch terminal 42 and the second switch terminal 43 are 
electrically disconnected from one another, the electrical switching device 41 is considered to be in 

10 an open operational state. When the electrical switching device 41 is in its closed operational state, 
the first electrical terminal 18 and the second electrical terminal 24 are electrically connected to one 
another. When the electrical switching device 41 is in its open operational state, the first electrical 
terminal 18 and the second electrical terminal 24 are electrically disconnected from one another. It 
should be noted that, for the purposes of this disclosure, reference to the operational state of the 

15 electrical switching device 41 of the electrical connection module 17 is descriptive only of its 
operational state relative to connection of the first electrical terminal 18 to the second electrical 
terminal 24. For example, the electrical switching device 41 may be in its open operational state 
relative to its connection of the first electrical terminal 18 to the second electrical terminal 24, while 
simultaneously being in a closed operational state relative to other components it is electrically 

20 connected to. In such a situation, the electrical switching device 41 would be considered to be in its 
closed operational state according to the meaning of that terminology within this disclosure. 
Construction of the electrical connection module in such a manner allows for the selective electrical 
connection to or disconnection from one another of the first electrical terminal 1 8 and the second 
electrical terminal 24 of the electrical connection module 17. Figures 3, 4, 10, and 1 1 illustrate 

25 electrical connection modules 17 that include electrical switching devices 41 electrically connected 
between the first electrical terminal 18 and the second electrical terminal 24 of the electrical 
connection module 17 in a manner in accordance with the present invention. The electrical 
switching device 41 is illustrated in a relatively simplified manner without inclusion of many of the 
details of construction of the electrical switching device 41 in the figures. There are many different 
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types of electrical switching devices 41 , the details of the construction of which are well known, that 
could be utilized in the electrical connection module 17 of the present invention. 

The electrical switching device 41 that the electrical connection module 17 may comprise 
may be a relay type switch. The construction of relay type switches is well known. Relay type 
switches are constructed such that the operational state (open or closed) of the electrical switching 
device 41 is at least partially dependent upon events that occur in one or more electrical control 
circuits, to which, switch control elements of the relay type switch are electrically connected. Some 
simple relay type switches assume one operational state (open or closed) when current flows in a 
switch control circuit to which the relay type switch is electrically connected and they assume the 
opposite operational state (open or closed) when there is no current flow in the switch control circuit. 
Numerous other designs of relay type switches, the operational state of which is influenced by 
events in one or more electrical control circuits connected to the relay type switches, are well known 
and may be employed in the electrical connection module 17 of the present invention. The 
utilization of a relay type switch as the electrical switching device 41 of the electrical connection 
module 17 may have a number of advantages as compared to the use of a mechanically actuated 
type switch. The use of a relay type switch facilitates the construction of an electrical system 10 that 
allows for remote control of the operational state of the electrical switching device 41 of the electrical 
connection module 17. The use of a relay type switch also facilitates the construction of an 
electrical system 10 in which control of the operational state of the electrical switching device 41 can 
be executed at least partially automatically by one or more control devices such as a 
microcomputer. Figures 4 and 1 1 illustrate electrical connection modules 17 that include electrical 
switching devices 41 that are relay type electrical switches electrically connected between the first 
electrical terminal 18 and the second electrical terminal 24 of the electrical connection module 17 in 
a manner in accordance with the present invention. The relay type electrical switch is illustrated in a 
relatively simplified manner without inclusion of many of the details of construction of the relay type 
switch in these figures. There are many different types of relay type switches, the details of the 
construction of which are well known, that could be utilized in the electrical connection module 17 of 
the present invention. The electrical switching device 41 of the electrical connection module 17 may 
be a mechanically latching relay type switch. The mechanically latching relay type switch of one 
embodiment may be caused to enter its closed operational state by a momentary flow of current in a 
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first electrical control circuit connected to the electrical switching device 41 . The construction of the 
mechanically latching relay type switch of this embodiment is such that, upon a momentary flow of 
current in the first electrical control circuit causing the switch to assume its closed operational state, 
the electrical switching device 41 latches in its closed operational state. The mechanically latching 
5 relay type switch of this embodiment may be caused to enter its open operational state by a 

momentary flow of current in a second electrical control circuit connected to the electrical switching 
device 41 . The construction of the mechanically latching relay type switch of this embodiment is 
such that upon a momentary flow of current in the second electrical control circuit causing the switch 
to assume its open operational state, the electrical switching device 41 latches in its open 

10 operational state. The mechanically latching relay type switch is constructed such that, once it is 
latched in a respective operational state (open or closed), it will remain in that operational state until 
current flow in either the first electrical control circuit or the second electrical control circuit causes it 
to change operational state. Figures 4 and 1 1 illustrate electrical connection modules 17 that include 
electrical switching devices 41 that are mechanically latching relay type switches electrically 

15 connected between the first electrical terminal 18 and the second electrical terminal 24 of the 
electrical connection module 17 in a manner in accordance with the present invention. The 
mechanically latching relay type switch is illustrated in a relatively simplified manner without 
inclusion of many of the details of construction of the mechanically latching relay type switch in the 
figures. There are many different types of mechanically latching relay type switches, the details of 

20 the construction of which are well known, that could be utilized in the electrical connection module 
17 of the present invention. 

An important consideration in the design and construction of any electrical connection 
assembly 13 is the magnitude of the electrical currents that will flow through the components of the 
electrical connection assembly 13. If electrical currents of a very large magnitude flow through the 

25 components of an electrical connection assembly 13, undesirable heating of the components of the 
electrical connection assembly 13 can occur. Such undesirable heating of the components of the 
electrical connection assembly 13 can result in damage to these components. The magnitude of the 
electrical current that will flow through the electrical connection assembly 13 of the present invention 
is primarily dependent upon the construction of the rest of the electrical system 1 0 of which the 

30 electrical connection assembly 13 of the present invention is a part. As a result, the components of 
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the electrical connection assembly 13 should be of a construction such that the largest magnitude 
electrical currents that are expected to flow through them would not cause damage to the 
components of the electrical connection assembly 13. The electrical connection assembly 13 and 
the components of the electrical connection assembly 13 of the present invention may be designed 
5 and constructed to transmit virtually any maximum magnitude of electrical current through them 
without incurring damage. In general, the greater the cross sectional area of electricity conducting 
elements of the components of the electrical connection assembly 1 3, the greater the magnitude of 
the electrical current that can be carried by the components without causing undesirable heating of 
the components. In the preferred embodiment, the electrical connection assembly 13 electrically 

1 0 connects electrical batteries 1 2 of a vehicle 20 to an electric engine starter motor 44 and other 

portions of an electrical system 10 of the vehicle 20. As a result, the electrical connection assembly 
13 of the preferred embodiment must be constructed to permit the constant flow of relatively large 
electrical currents through it and the flow of even larger currents through it on a short term basis. 
For example, such an electrical connection assembly 13 may be required to carry an electrical 

1 5 current of 200 Amperes constantly and an electrical current of up to 1 000 Amperes for short periods 
of time. The electricity carrying elements of the electrical connection module 17 of the preferred 
embodiment must, therefore, be constructed with an appropriate size to handle such large electrical 
currents. All other components of the electrical connection assembly 13 must also, obviously, be 
constructed to conduct such large magnitude electric currents without incurring damage. The 

20 design of electricity conducting elements to carry certain magnitudes of electrical current without 
being damaged is a fairly well developed and known science. One of ordinary skill in the art could, 
therefore, easily tailor the construction of such components as the first electric terminal 18, the 
second electrical terminal 24, the rigid metallic member 29 (if present), and the electrical switching 
device 41 (if present) to be appropriate for the magnitude of electrical current that will flow through 

25 them. Recently, relay type electrical switches and particularly mechanically latching relay type 

electrical switches constructed in a manner suited for conduction of electrical currents of the large 
magnitudes that flow through the electrical connection assembly 13 of the preferred embodiment 
have become fairly well known. 

Dependent upon the construction of the module mounting component 19, it may be 

30 necessary to provide structure to electrically isolate some or all of the electricity conducting 
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components 30 of the electrical connection module 17 from the module mounting component 19. 
The electricity conducting components 30 of the electrical connection module 17 being those 
components that are intended to carry electricity as part of the normal functioning of the electrical 
connection assembly 13. The electricity conducting components 30 of the electrical connection 
module 17 would include the first electrical terminal 18, the second electrical terminal 24 and any 
components intended to electrically connect the first electrical terminal 18 to the second electrical 
terminal 24. As mentioned above, the electrical connection module 17 may include any of a number 
of different types of components, including, but not limited to a rigid metallic member 29 and an 
electrical switching device 41 , for electrically connecting the first electrical terminal 18 to the second 
electrical terminal 24. There may, additionally, be any number of other electricity conducting 
components 30 included in the electrical connection module 17, some or all of which may need to 
be electrically isolated from the module mounting component 19. The module mounting component 
19 may be constructed of a material that has a relatively high electrical resistance and it may, 
therefore, be unnecessary to electrically isolate the electricity conducting components of the 
electrical connection module 17 from the module mounting component 19. Alternatively, the module 
mounting component 19 may be constructed of a material that has a relatively low electrical 
resistance such as a metallic material. In such a case, it may be necessary to include electrical 
insulation material 31 in the electrical connection module 17 in order to prevent electricity from 
flowing undesirably from the electrical connection module 17 to the module mounting component 19. 
The electrical insulation material 31 would be a material that has a relatively high electrical 
resistance. The electrical insulation material 31 would be engaged to the electrical connection 
module 17 in positions to ensure that the electricity conducting components 30 of the electrical 
connection module 17 are properly electrically isolated from the module mounting component 19. 
The electrical insulation material 31 would be positioned at points where electricity conducting 
components 30 of the electrical connection module 17 might otherwise come into contact with the 
module mounting component 19 and become electrically connected to it in an undesirable manner. 
The electrical insulation material 31 would be engaged to the electrical connection module 17 at 
points to provide such electrical isolation of the electricity conducting components 30 when the 
electrical connection module 17 is properly mounted to the module mounting component 19. For 
instance, in the preferred embodiment, the electrical connection module 17 comprises first terminal 
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electrical insulation material 34. The first terminal electrical insulation material 34 is engaged to the 
electrical connection module 17 in a position such that it radially surrounds a portion of the first 
electrical terminal 18. The first terminal electrical insulation material 34 surrounds a portion of the 
first electrical terminal 18 that protrudes through the passageway 23 defined through the module 
5 mounting component 1 9 when the electrical connection module 1 7 is properly mounted to the 

module mounting component 19. The first terminal electrical insulation material 34 prevents that 
portion of the first electrical terminal 18 that it surrounds from undesirably coming into direct contact 
with and electrically connecting to adjacent portions of the module mounting component 19. When 
the electrical connection module 19 is properly mounted to the module mounting component 19 the 

1 0 first electrical terminal 1 8 extends from the second side 22, through the passageway 23 defined 

through the module mounting component 1 9, to the first side 21 of the module mounting component 
19. Also, when the electrical connection module 17 is properly mounted to the module mounting 
component 19, the second electrical terminal 24 is disposed substantially entirely upon the second 
side 22 of the module mounting component 19. As mentioned above, the electrical connection 

1 5 module 1 7 may include a rigid metallic member 29 that is electrically connected to the first electrical 
terminal 18 and the second electrical terminal 24. As was also mentioned above, the electrical 
connection module 17 may, alternatively, have an electrical switching device 41 disposed between 
the first electrical terminal 18 and the second electrical terminal 24. The electrical connection 
module 17 may have body electrical insulation material 35 engaged to the electrical connection 

20 module 1 7. The body electrical insulation material 35 would be engaged to the electrical connection 
module 1 7 in a position such that it would be disposed between whichever of the rigid metallic 
member 29 and the electrical switching device 41 that the electrical connection module 17 
comprises and the module mounting component 19. Thus, the body electrical insulation material 35 
would electrically isolate whichever of the rigid metallic member 29 and the electrical switching 

25 device 41 that the electrical connection module 17 comprises from the module mounting component 
19. 

In the preferred embodiment, the electrical connection module 17 includes a structural 
insulation member 32. The structural insulation member 32 is constructed of electrical insulation 
material 31 that has a relatively high electrical resistance. In the preferred embodiment, the 
30 electrical connection module 1 7 is constructed such that substantially all components of the 
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electrical connection module 17 except the first electrical terminal 18 are disposed upon a side of 
the structural insulation member 32 opposite a free end 36 of the first electrical terminal 18. Thus, 
when an electrical connection module 17 constructed in such a manner is properly mounted to the 
module mounting component 19, the structural insulation member 32 is disposed between 

5 substantially all components of the electrical connection module 17 and the module mounting 
component 19, except the first electrical terminal 18. The structural insulation member 32, thus, 
electrically isolates substantially all components of the electrical connection module 17 from the 
module mounting component 19. The structural insulation member 32 may, additionally, be 
constructed with such a strength, and may be engaged to the other components of the electrical 

10 connection module 17 in a manner such that it provides a substantial amount of reinforcement to the 
rigid body 16 of the electrical connection module 17. This reinforcement that the structural insulation 
member 32 provides for the rigid body 1 6 of the electrical connection module 1 7 may be in addition 
to or instead of reinforcement provided by the rigid metallic member 29 that may or may not be 
included in the electrical connection module 17. The structural insulation member 32 may, in fact, 

15 alone or in conjunction with the rigid metallic member 29, substantially constitute the rigid body 16 of 
the electrical connection module 17. 

The construction of the first electrical terminal 18 and the second electrical terminal 24 may 
be of many different designs that allow for electrical connection of the first electrical component 27 
and the second electrical component directly or indirectly to them. The portion of each respective 

20 electrical terminal 39 to which electrical components are electrically connected may be of a male 
design or a female design many variations of each of which are well known, in the preferred 
embodiment, each electrical terminal 39 comprises a threaded shaft portion 37. In this embodiment, 
each electrical terminal 39 also defines a shoulder 38. The shoulder 38 of each electrical terminal 
39 is a surface that extends radially outwardly of the threaded shafted portion 37 of the electrical 

25 terminal 39 in directions perpendicular to a shaft axis 40 of a respective electrical terminal 39. The 
shoulder 38 of each electrical terminal 39 would be defined at a point on each electrical terminal 39 
further from the free end 36 of each electrical terminal 39 than the threaded shaft portion 37 of the 
respective electrical terminal 39. The material that defines the shoulder 38 of each respective 
electrical terminal 39 is preferably a material that has a relatively low electrical resistance. A nut 58 

30 threadingly engaged to the threaded shaft portion 37 of a respective electrical terminal 39 may be 
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utilized to compress an electricity conducting element of an electrical component against the 
shoulder 38 of the respective electrical terminal 39. Thus, the electricity conducting element that is 
compressed against the shoulder 38 is electrically connected to the respective electrical terminal 39 
and the electrical component that the electricity conducting element is electrically connected to is 
5 electrically connected to the electrical terminal 39. 

As was mentioned above, the electrical connection assembly 13 of the present invention 
may be a component of an electrical system 10 of a vehicle 20. Such a vehicle 20 would comprise a 
frame 45 to which a large percentage of the components of the vehicle 20 would be engaged 
directly or indirectly. A large percentage of the components of the vehicle 20 would also derive 

10 support directly or indirectly from the frame 45. The vehicle 20 would also comprise a suspension 
system 46 engaged to the frame 45. The suspension system 46 would be constructed and engaged 
to the frame 45 in such a manner to support the frame 45 above the ground and to provide the 
vehicle 20 with a relatively low resistance to motion along the ground. The vehicle 20 would also 
likely comprise one or more body structures 47 engaged directly or indirectly to and supported 

1 5 directly or indirectly by the frame 45 of the vehicle 20. The body structures 47 of the vehicle 20 
would be constructed to support people and/or objects upon or within them. Some examples of 
body structures 47 that are well known include occupant cabins 48 and cargo bodies 49. A vehicle 
20 that comprises the electrical connection assembly 13 of the present invention may further 
comprise a powertrain 50 the purpose of which is to motivate the vehicle 20 along the ground. Such 

20 a powertrain 50 would likely be engaged to the frame 45 and the suspension system 46 of the 
vehicle 20. The powertrain 50 may comprise an internal combustion engine 51 and an electric 
engine starter motor 44 for "starting" the internal combustion engine 51 as is well known. The 
vehicle 20 would also comprise an electrical system 10 that includes two or more electrical 
components 11. The electrical system 10 of the vehicle 20 also comprises one or more electrical 

25 connection assemblies 1 3, including the electrical connection assembly 1 3 of the present invention, 
that electrically connect to one another the electrical components 1 1 of the electrical system 10 of 
the vehicle 20. Vehicles with electrical connection assemblies 13 and electrical connection modules 
17 according to the present invention are illustrated in figures 5, 6, and 7. 

The electrical connection assembly 13 of the present invention may be used to electrically 

30 connect any of a number of different types of electrical components 1 1 . Different types of electrical 
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components 11 that the first electrical component 27 could be, include, but are not limited to, 
motors, lights, switches, generators, controllers, and batteries. In one embodiment, the first 
electrical component 27, which is electrically connected to the first electrical terminal 18, comprises 
one or more electrical batteries 12. These electrical batteries 12 that the first electrical component 
27 may comprise may be automotive type electrical batteries 12 for storing electrical energy for 
utilization to perform tasks such as powering an engine starter motor 44 for "starting" an internal 
combustion engine 51 of a vehicle 20. The first side electricity conducting components 25 that may 
be included in the electrical connection assembly 13 may comprise automotive type battery cables 
52 electrically connected to automotive type electrical batteries 12 and also electrically connected to 
the first electrical terminal 18. The construction of battery cables 52 and components for electrically 
connecting battery cables 52 to automotive type electrical batteries 12 and other types of electrical 
components is well known. The second electrical component 28 that is electrically connected to the 
second electrical terminal 24 of the electrical connection module 17 may also be one of many 
different types of electrical components. Different types of electrical components 1 1 that the second 
electrical component 28 could be, include, but are not limited to, motors, lights, switches, 
generators, controllers, and batteries. In one embodiment, the second electrical component 28 is an 
engine starter motor 44 for driving the components of an internal combustion engine 51 that is not 
operational in order to commence operation of or "start" the internal combustion engine 51 . The 
construction of such engine starter motors 44 and their engagement to internal combustion engines 
51 is well known. The second side electricity conducting components 26 that may be included in the 
electrical connection assembly 13 may comprise large gauge electrical cables 53 electrically 
connected to the engine starter motor 44 and also electrically connected to the second electrical 
terminal 24 of the electrical connection module 17. The large gauge electrical cables 53 that may 
be electrically connected to the engine starter motor 44 and the second electrical terminal 24 would 
likely be of a construction similar to automotive type battery cables 12 as is well known. It should be 
understood that the present invention contemplates, as an alternative to some of the specifics 
described above an electrical system 10 in which the first electrical component 27 comprises an 
engine starter motor 44 and the second electrical component 28 comprises automotive type 
electrical batteries 12. In such an alternative embodiment of the electrical system 10 of the present 
invention the first side electricity conducting components 25, if present, would be large gauge 
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electrical cables 53 and the second side electricity conducting components 26, if present, would be 
automotive type battery cables 52. 

In the preferred embodiment, the module mounting component 19 is engaged to the vehicle 
20 in some manner A first electrical component 27 of the vehicle 20 is disposed generally upon the 
5 first side 21 of the module mounting component 19. As was mentioned above, the rigid body 16 of 
the electrical connection module 17 is fixedly mounted to the module mounting component 19 and is 
disposed generally upon the second side 22 of the module mounting component 19. The first 
electrical terminal 18 of the electrical connection module 17 is fixedly engaged to the rigid body 16 
of the electrical connection module 1 7. The point of engagement of the first electrical terminal 1 8 to 

10 the rigid body 16 of the electrical connection module 17 is disposed upon the second side 22 of the 
module mounting component 19. The first electrical terminal 18 extends from its point of 
engagement to the rigid body 16, through a passageway 23 defined through the module mounting 
component 19, to its free end 36 that is disposed upon the first side 21 of the module mounting 
component 19. The first electrical component 27 is electrically connected to the first electrical 

15 terminal 18 at a point on the first side 21 of the module mounting component 19. The first electrical 
component 27 may be directly electrically connected to the first electrical terminal 18 of the electrical 
connection module 17. Alternatively, first side electricity conducting components 25 may be 
electrically connected to the first electrical component 27 and also to the first electrical terminal 18 at 
a point on the first side 21 of the module mounting component 19. Electricity may flow through the 

20 first side electricity conducting components 25 between the first electrical component 27 and the first 
electrical terminal 18. The second electrical terminal 24 is fixedly engaged to the rigid body 16 of 
the electrical connection module 17 and extends from a point of engagement to the rigid body 16 to 
its free end 36 which is disposed upon the second side 22 of the module mounting component 19. 
The electrical system 10 of the vehicle 20 comprises a second electrical component 28 that is 

25 disposed generally upon the second side 22 of the module mounting component 19. The second 
electrical component 28 may be directly electrically connected to the second electrical terminal 24. 
Alternatively, the electrical system 10 of the vehicle 20 may comprise second side electricity 
conducting components 26 that are electrically connected to the second electrical component 28 
and also to the second electrical terminal 24 at a point on the second side 22 of the module 

30 mounting component 19. Electricity may, thus, flow through the second side electricity conducting 
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components 26 between the second electrical component 28 and the second electrical terminal 24. 
As was mentioned above, the electrical connection module 17 is constructed such that the first 
electrical terminal 18 and the second electrical terminal 24 are or may be electrically connected to 
one another so that electricity may flow between them. Thus, when the first electrical terminal 18 

5 and the second electrical terminal 24 are electrically connected to one another the first electrical 
component 27 and the second electrical component 28 are electrically connected to one another 
and electricity may flow between them through the electrical connection module 17. 

In the embodiment where the electrical connection assembly 13 of the present invention is 
utilized to electrically connect electrical components 1 1 of an electrical system of a vehicle 20, the 

1 0 module mounting component 1 9 may be any of a number of different components of the vehicle 20. 
The module mounting component 19 may be a component of the frame 45, a component of the 
suspension system 46, a component of a body structure 47, or a component of virtually any system 
or structure of the vehicle 20. In one embodiment, the frame 45 of the vehicle 20 comprises two 
frame rails 54 that extend substantially parallel to one another and substantially parallel to a 

1 5 longitudinal axis 55 of the vehicle 20. Construction of frames 45 of vehicles 20 in such a manner is 
well known particularly for heavy duty truck vehicles 20. Such frame rails 54 may have many 
different cross-sectional shapes through cross-sections of the frame rails 54 perpendicular to the 
longitudinal axis 55 of the vehicle 20. Many such frame rails 54 are constructed with a web portion 
56 that is a substantially vertically oriented wall portion of the frame rail 54 that extends in directions 

20 parallel to the longitudinal axis 55 of the vehicle 20. In one embodiment of the present invention, a 
frame rail 54 constitutes the module mounting component 19 and the rigid body 16 of the electrical 
connection module 17 is fixedly engaged to the web portion 56 of the frame rail 54 that is the 
module mounting component 19. The passageway 23 defined through the module mounting 
component 19, through which the first electrical terminal 18 protrudes from the second side 21 to the 

25 first side 22 of the module mounting component 19, may be defined through the web portion 56 of 
the frame rail 54. The second electrical component 28, which may be an engine starter motor 44 as 
described above, may be disposed generally upon the second side 22 of the frame rail 54 that 
constitutes the module mounting component 19 and generally between the two parallel frame rails 
54 of the vehicle 20. A same vehicle 20 may include a first electrical component 27 that comprises 

30 automotive type electrical batteries 12 that are disposed upon a first side 22 of the frame rail 54 that 
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constitutes the module mounting component 19. The first electrical component 27 which comprises 
one or more automotive type batteries 12 would, thus, be disposed upon a side of the frame rail 54 
that constitutes the module mounting component 19 opposite the second electrical component 28 
which may be an engine starter motor 44. The automotive type batteries 12 would, in a vehicle 20 
constructed in such a manner, be connected to the engine starter motor 44 through the electrical 
connection module 17. The rigid body 16 of the electrical connection module 17 could be disposed 
generally between the frame rails 54 of the vehicle 20 as described above or and the second side 
22 of the module mounting component 19 would be considered to be disposed generally between 
the frame rails 54. A vehicle 20 constructed in such a manner is illustrated in figure 6. Alternatively, 
the rigid body 16 of the electrical connection module 1 7 could be disposed upon a side of the frame 
rail 54, that is the module mounting component 19, opposite the space between the frame rails 54. 
In such a case the space between the frame rails 54 would be considered to be on the first side 21 
of the module mounting component 19. A vehicle 20 constructed in such a manner is illustrated in 
figure 5. 

Those skilled in the art will appreciate that modifications could be made to the invention as 
described without departing from the spirit and scope of the invention and thus the scope of the 
invention is limited only by the following claims. 
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